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bouquet and aroma. Some of the disagreeable flavor of new wine is due
to its "yeasty" flavor, which disappears with time.

Some of the changes of aging are caused by oxidation of tannin, color-
ing matter, higher alcohols, and other compounds, and some are due to
the formation of esters. The first effect of oxidation is to render the wine
flat in flavor and bouquet. If further oxidation is arrested for a time,
a pleasing flavor and bouquet develop. Oxygen of the air diffuses slowly
through the wood of casks and tanks and brings about some oxidation.
It is likely, however, that wine stored in very large tanks obtains most of
the oxygen required for aging during the unintentional aeration given
during racking, pumping over, filtering, and pasteurizing. F. de Castella
of Australia states that during the aging of wine under normal condi-
tions, about 30 cc. of oxygen per liter is absorbed through the pores of the
wood and about 5 to 6 cc. per liter with each racking; or possibly about
100 cc. during 2 years' storage with 4 rackings a year. This quantity is
considered sufficient to induce the normal amount of oxidation required
before bottling, according to de Castella.

However, the amount of oxygen required will vary greatly with the
type of wine; a heavy, harsh, dry red wine requires much more oxygen
than a light, white dry wine. Sherry requires many times as much
oxygen as an Angelica or Muscatel. The presence of sulfur dioxide
retards oxidation of the wine, as considerable oxygen is consumed in
converting sulfurous to sulfuric acid.

After a wine is aerated or treated with oxygen, an increase in acetalde-
hyde occurs, followed by oxidative changes probably because of secondary
oxidations caused by the aldehyde.

Some of the effects of oxidation are undesirable. White wines may
become too dark in color or lose most of their delicate aroma if oxidation
is too severe, and red wines deposit their red color and become flat in
flavor. Wines from moldy grapes contain an active oxidase that hastens
oxidation, of the tannins and coloring matter.

Esterification during aging accounts for much of the change in flavor
and bouquet, as esters, are very aromatic. Esterification is a combination
of acids and alcohols as illustrated by the simple equation

C2H8OH + CHaCOOH-^BUO + CH*COOCaH,
, ethyl alcohol          acetic acid           water             ethyl acetate
Many other esters are formed in the combination of higher alcohols with
acetic, tartaric, and other acids. Ethyl acetate, ethyl isobutyrate, ethyl
suceinate, amyl acetate, and traces of esters of higher acids have been
found in aged wine. ,